Introduction
The U.S. Department of Energy (DOE) Pacific Northwest Site Office (PNSO) oversees and manages the DOE contract for the Pacific Northwest National Laboratory (PNNL), a DOE Office of Science multiprogram laboratory located in Richland, Washington. PNSO is responsible for ensuring that all activities conducted on the PNNL Site comply with applicable laws, policies, and DOE orders.
The DOE Pacific Northwest Site Office Cultural and Biological Resources Management Plan (DOE/PNSO 2008) addresses the requirement for annual surveys and monitoring for species of concern and to identify and map invasive species. In addition to the requirement for an annual survey, proposed project activities must be reviewed to assess any potential environmental consequences of conducting the project. The assessment process requires a thorough understanding of the resources present, the potential impacts of a proposed action to those resources, and the ultimate consequences of those actions.
The PNNL Site is situated on the southeastern corner of the DOE Hanford Site, located at the north end of the city of Richland in south-central Washington. The site is bordered on the east by the Columbia River, on the west by Stevens Drive, and on the north by the Hanford Site 300 Area (Figure 1 ). The environmental setting of the PNNL Site is described in Larson and Downs (2009) . There are currently two facilities on the PNNL Site: the William R. Wiley Environmental Molecular Sciences Laboratory (EMSL), and the recently completed Physical Sciences Facility (PSF).
This report describes the results of the annual survey of the biological resources found on the undeveloped portions of the PNNL Site in 2010. A brief description of the methods PNNL ecologists used to conduct the surveys and the results of the surveys are presented. Actions taken to fully delineate noxious weed populations discovered in 2009 and efforts in 2010 to control those weeds also are described. The Appendix provides a list of plant and animal species identified on the PNNL Site.
Ecological Survey Methods
The primary objective of the field surveys was to determine the occurrence of plant and animal species protected under the Endangered Species Act of 1973, candidates for such protection, species listed as threatened, endangered, candidate, sensitive, or monitor species by the state of Washington (WDFW 2010) , and species protected under the Migratory Bird Treaty Act. PNNL ecologists performed pedestrian and visual reconnaissance of the PNNL Site in April, June and July 2010. Results of previous field surveys are summarized in Larson and Downs (2009) .
A second objective of the annual surveys involves documenting the current condition of biological resources and inventorying the wildlife and plant species found on the PNNL site. During pedestrian surveys of the site, any occurrences of those plant species designated as noxious weeds by the Washington State Noxious Weed Control Board were documented, and coordinates were recorded to delineate the locations. During 2010, PNNL ecologists worked with facilities and environmental management staff to identify and prioritize areas where spraying was conducted to control the largest infestations of noxious weeds (RCW 17.10.140) on the PNNL site. Areas to be sprayed were surveyed and flagged by ecologists in the field. PNNL ecologists worked with the facilities and maintenance staff to aid in recognition of targeted weeds, and provided support during hand-spraying of targeted plants.
Field surveys were conducted across the PNNL Site (except in those areas where construction was in progress) during April, June and July, 2010. These consisted of pedestrian surveys to observe and document the vegetation and wildlife that occur on the site. During June, an early morning pedestrian survey was conducted in the riparian zone of the site to document breeding birds. As part of these survey efforts, a more detailed review of the riparian area was performed, locations of noxious weed species were mapped, and staff reviewed and monitored efforts initiated to control noxious weed concentrations in May.
Survey Results
Biological surveys conducted on the PNNL Site during the spring and summer of 2010 focused on three main objectives:
• Survey of the upland habitats
• Survey, mapping and control of noxious weed populations
• Initial survey of the riparian (riverside) habitat
Results of the 2010 surveys are presented in this report. Additional information on the habitats and biological resources occurring on the PNNL site is described in Larson and Downs (2009) .
Baseline Survey of Upland Habitats
The upland portions of the PNNL site support plant communities dominated primarily by big sagebrush (Artemisia tridentata) and perennial bunchgrasses (Figure 1 ). Antelope bitterbrush (Purshia tridentata) and gray and green rabbitbrush (Ericameria nauseosa and Chrysothamnus viscidiflorus) are also common native shrubs within the site. The most common perennial native bunchgrass in the area is Sandberg's bluegrass (Poa secunda), occurring with needle-and-thread grass (Hesperostipa comata) and Indian ricegrass (Achnathrum hymenoides). The non-native cheatgrass (Bromus tectorum) also occurs in all plant communities in the PNNL Site. Common native forb species include Carey's balsamroot (Balsamorhiza careyana), long-leaved phlox (Phlox longifolia), yarrow (Achillea millefolium), and turpentine springparsley (Cymoterus terebinthinus). Common non-native forbs include tumblemustard (Sisymbrium altissimum), Russian thistle (Salsola tragus) and several species listed as Class B noxious weeds, including rush skeletonweed (Chondrilla juncea), Russian knapweed (Acroptilon repens), and yellow star-thistle (Centaurea solstitialis). The weeds listed above are all classified as Class B noxious weeds by the Washington State (WAC 16-750) and are designated for control and/or containment.
Evidence of use by coyote (Canis latrans), mule deer (Odocoileus hemionus), American badgers (Taxidea taxus) and unidentified rabbits and small mammal species was observed throughout the area. A snakeskin from an unidentified snake was also found. A wide variety of migratory bird species were observed in the area. Species that were observed nesting or are likely to nest in the area include, but are not limited to mourning doves (Zenaida macroura), lark sparrows (Chondestes grammacus), horned larks (Eremophila alpestris), California quail (Callipepla californica), western meadowlarks (Sturnella neglecta).
In addition to survey data collected for upland migratory bird species, anecdotal observations were made documenting a bank swallow (Riparia riparia) colony using a stockpile of soil on the construction site for the Physical Sciences Facility in late June. Bank swallows excavate small diameter holes into firm, banked soils to build their nests and raise their young. This observation was not made as part of the formal surveys of the PNNL Site. In early July, a PNNL biologist noticed that a major portion of the stockpiled soil at the Physical Sciences Facility construction site had been removed for landscaping, which resulted in the partial destruction of the bank swallow habitat within the stockpiled soil. As a result, on July 8, 2010, the event was self-reported to the U.S. Fish & Wildlife Service (USFWS) by PNNL. The issue is part of an ongoing USFWS investigation. 
Survey, Mapping, and Control of Noxious Weed Populations
Several species of noxious weeds, including Russian knapweed (Acroptilon repens), rush skeletonweed (Chondrilla juncea), yellow star-thistle (Centaurea solstitialis) and diffuse knapweed (Centaurea diffusa) were identified on the PNNL Site in August 2009. In April 2010, Ecology group staff began mapping the locations of these noxious weed populations, completing the mapping in August (Figure 2) . As an initial control strategy, staff from PNNL Facilities & Operations, Environmental Services, and the Ecology group focused on hand-spraying herbicides targeting the individual plants within the largest populations of rush skeletonweed and the smaller patches of yellow star-thistle. This type of treatment in 2010 is intended to significantly reduce the population and reduce seed production.
Maintenance staff with current applicators license for Washington State, sprayed the herbicide Milestone (along with a water conditioner, drift control and sticking agents, and blue dye for visibility) using backpack sprayers on May 11 and on May 12, covering a total of ~7 acres over the two days. Three staff with backpack sprayers worked on June 12 to spray ~6 more acres. In addition, staff revisited approximately 2 acres to hit plants missed during the earlier spraying. The Milestone label and MSDS can be found at http://www.cdms.net/manuf/1prod.asp?pd=8113&lc=0.
Observations during the 2010 growing season indicated that Milestone appears to be effective in killing rush skeletonweed, yellow star-thistle, and diffuse knapweed when the plants are thoroughly sprayed. If the plants are lightly sprayed, the plants appear to be damaged, but may not be killed.
We estimated the acreage remaining to be sprayed based on mapping with global positioning systems (GPS) in the field. Large, dense areas of noxious weeds were mapped as polygons with a GPS. Smaller patches were identified by recording a point location, and estimating the areal extent based on the comments recorded at each point.
Altogether, we estimate approximately 16.3 additional acres will require herbicide treatment to control noxious weeds in 2011. In addition, the 13 acres treated in 2010 primarily for rush skeletonweed will need to be resurveyed to identify any new seedlings and any plants missed or not killed during the 2010 treatment. Table 1 provides a list of noxious weed species and acreages for each.
Approximately 4 acres of the 16.3 acres yet to be treated are dominated by Russian knapweed and another 1.7 acres contain a mixture of Russian knapweed and rush skeletonweed. Russian knapweed likely will be treated using a different herbicide and/or method than that used on the other noxious weeds to ensure control of this species. Approximately 0.8 acre containing a concentration of Russian knapweed is located near the river in an area that may be of concern to tribes. Spraying in that area will need to be coordinated with cultural resource staff as well as ecological resource staff. 
Summary of PNSO 2010 Survey Results
As described in survey results documented for 2009 and in this report, the PNNL Site contains various types of shrub-steppe and riparian vegetation that have been invaded by several species of Class B noxious weeds. Although noxious weeds are present in the area, the site continues to provide habitat for a variety of wildlife (Appendix) and plants (101 species). Surveys documented at least 31 different species of birds, and noted evidence of more than 8 mammals using the available habitat.
The invasive and noxious weeds pose a continuing threat to the ecological integrity of the habitat. Herbicide applications in 2010 were successful in providing an initial level of control for populations of noxious weed species; however, additional applications in the spring of 2011, and possibly in the autumn will be required to target the different species of noxious weeds, and make progress in eradicating these plants from the PNNL site. Surveys and spraying to detect and control these species will likely need to be continued over a several year period.
The initial invasion of the noxious weeds onto the PNNL site appears to be related to the roads traversing the site. These roads will continue to provide an avenue for introduction of weed seeds onto the site, and the roadways and adjacent habitat should be surveyed annually to detect new invasions or individuals. In addition, biological control agents may also be helpful in controlling Russian knapweed, and the feasibility of adding biological controls as part of an integrated approach to weed control should be further investigated.
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